This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Sea^hing PAJ 



file:///C|/WINDOWS/f*A^h77°/P1.htm 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2001-234328 
(43)Date of publication of application : 31.08.2001 



(51)lntCI. 




C23C 14/06 
B23B 27/14 
B32B 1 5/04 




(21) Application number: 


2000-049530 


(71) Applicant : 


TOSHIBA TUNGALOY CO LTD 


(22)Date of filing : 


25.02.2000 


(72)lnventor : 


KOBATA MAMORU 






WATANABE TOSHIYUKI 








SEKI KATSUHIKO 



(54) COMBINED HARD COATING MEMBER 

(57)Abstract 

PROBLEM TO BE SOLVED: To solve the problem that a conventional combined hard coating member composed of a 
Ti-AI-containing compound is inferior, because of many defects and strain of the coating itself, in the adhesion 
between the coating and a material adjacent to it and is liable to suffer peeling of the coating and is also inferior in the 
various properties of the coating itself and, for example, in the case of use as a cutting tool, this member rapidly 
causes the development of peeling, fine chipping, wear, or the like, due to the defects and strain of the coating itself > 
and has only a short life. 

SOLUTION: In the member coated with a combined hard coating, the surface of a base material is coated with a 
single-layer or a laminated coating layer including a combined hard coating of at least one kind among titanium-? and 
aluminum-containing compound nitrides, compound carbides, compound carbon itrides. compound nitroxides, compound 
carboxides and compound carbonitroxides. Moreover, when X-ray diffraction is performed using a copper target on the 
surface of this coating, the following inequalities are satisfied: h (200)/h (1 1 1 )≥4.0, where h (200) and h (1 1 1) 
represent the peak heights of the (200) crystal plane and the (111) crystal plane, respectively; and 1.5≥d (200)/d 
(11 1)≥0.8, where d (200) represents the harf-width of the peak of the (200) crystal plane and d (1 1 1) represents the 
half-width of the peak of the (111) crystal plane. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
* damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The compound nitride, compound carbide which contain titanium and aluminum on the surface of a base 
material. When it is covered as an enveloping layer of the monolayer containing at least one sort of compound hard 
layers in a compound charcoal nitride, a compound nitric oxide, a compound carbonation object, and a compound 
charcoal nitric oxide, or a laminating and X-ray diffraction is carried out from the front face of this compound hard 
layer using a copper target (200) When the peak height of the crystal face is set to h (200) and the peak height of the 

* crystal face (1 1 1) is set to h (1 1 1) The compound hard layer covering member which consists of h (200) / h (1 1 1)>=4.0, 

and consists of 1 .5 >=d (200) / d (1 1 1 )>=0.8 when the half peak width of the peak of the ** (200) crystal face is set to 
d (200) and the half peak width of the peak of the **(111) crystal face is set to d (111). 

f [Claim 2] The above-mentioned base material is a compound hard layer covering member according to claim 1 which 

consists of a cemented carbide containing at least one sort as which 4 - 15 X of the weight and the remainder were 
chosen out of 4a and 5a of a tungsten carbide or a tungsten carbide, and a periodic table, the carbide of 6a group 
metal, charcoal nitrides, and these mutual solid solutions in the joint phase which a principal component becomes with 
Co and/or nickel of hard phases. 

[Claim 3] The above-mentioned base material is a compound hard layer covering member according to claim 1 to which 
the remainder becomes 80 - 98 S of the weight from the silicon-nitride system sintered compact which is a sintering 
acid about a silicon nitride and/or sialon. 

[Claim 4] The above-mentioned base material is a compound hard layer covering member according to claim 1 which 
consists of a super-elevated-temperature hyperbaric-pressure sintered compact containing at least one sort of 
grain-boundary joint phases as which 20 - 90 X of the weight and the remainder were chosen in the cubic boron nitride 
from the nitride of Ti, aluminum, Mg, and Si, borides, and these mutual solid solutions. 

[Claim 5] The above-mentioned base material is a compound hard layer covering member given in any 1 term of the 
claims 1-4 which the surface roughness of this base material becomes from 0.1 micrometers or less by the mean 
surface roughness by Ra of JIS. 

[Claim 6] The above-mentioned enveloping layer is a compound hard layer covering member given in any 1 term of 
claims 1-5 which becomes by the above-mentioned compound hard layer. 

[Claim 7] The above-mentioned compound hard layer is a compound hard layer covering member given in any 1 term of 
claims 1-6 which consists of the cubic type crystal structure which layer thickness becomes by 1-15 micrometers. 
[Claim 8] the above-mentioned compound hard layer — w(Cx (Tia, Alb), Ny, Oz) [ — however The atomic ratio of Ti 
(titanium) element in a metallic element and b a The atomic ratio of aluminum (aluminum) element in a metallic element, 
The atomic ratio of the carbon (C) element in a nonmetallic element and y x The atomic ratio of the nitrogen (N) 
element in a nonmetallic element, The atomic ratio [ as opposed to / as opposed to / the atomic ratio of the oxygen 
(O) element in a nonmetallic element / in z ] the sum of a metallic element in w / of a nonmetallic element is 
expressed, each — a — + — b — = — one — 0.8 — >= — a — >= — zero — . — four — x — + — y — + — z — = 

— one — 0.5 — >= — x — >= — zero — one — >= — y — >= — zero — . — five — 0.5 — >= — z — >= — zero 

— 1.05 — >= — w — >= — 0.7 — a relation — it is — ] — expressing — having — composite — hard — 

[Claim 9] the above-mentioned compound hard layer — w(Cx (Tia, Alb, M1-a-b). Ny, Oz) [ — however The atomic ratio 
of Ti (titanium) element in a metallic element and b a The atomic ratio of aluminum (aluminum) element in a metallic 
element, M expresses at least one sort in 4a and 5a of a periodic table, 6a group element, and Si. Mn. Mg and 6. The 
atomic ratio of the carbon (C) element in a nonmetallic element and y x The atomic ratio of the nitrogen (N) element in 
a nonmetallic element, The atomic ratio [ as opposed to / as opposed to / the atomic ratio of the oxygen (O) element 
in a nonmetallic element / in z ] the sum of a metallic element in w / of a nonmetallic element is expressed, each — 
0.8 — >= — a — >= — zero — . — four — 0.6 — > — b — > — zero — . — two — x — + — y — + — z — = — 
one — 0.5 — >= — x — >= — zero — one — >= — y — >= — zero — . — five — 0.5 — >= — z — >= — zero — 
1.05 — >= — w — >= — 0.7 — a relation — it is — ] — expressing — having — 

[Claim 1 0] The above-mentioned compound hard layer is a compound hard layer covering member given in any 1 term 
of the claims 1 -9 which the metals of nickel, Co, W, Mo, aluminum, and Ti. these mutual alloys, and at least one sort of 
compound hard layer strengthening matter chosen from these intermetallic compounds contain in this compound hard 
layer. 

[Claim 1 1] The above-mentioned compound hard layer is a compound hard layer covering member given in any 1 term 
of the claims 1-10 by which the columnar crystal which comes to be pillar-shaped is perpendicularly contained to the 
front face of the above-mentioned base material. 

[Claim 1 2] The above-mentioned compound hard layer is a compound hard layer covering member given in any 1 term 
of the claims 1-1 1 which the content of aluminum element to the sum content of the metallic element of Ti and 
aluminum in this compound hard layer is increasing from the front face of the above-mentioned base material toward 
the front face of this compound hard layer. 

[Claim 1 3] The above-mentioned compound hard layer is a compound hard layer covering member given in any 1 term 
of the claims 1-12 which the surface roughness of this compound hard layer becomes from 0.1 micrometers or less by 
the mean surface roughness by Ra of JIS. 

[Claim 14] A compound hard layer covering member given in any, 1 term, of the claims 1-13 to which the thin layer 
which becomes'by the intermetallic compound containing the metafof Ti "ah d/or aluminum, the alloy of Ti arid 
aluminum, Ti, and/or aluminum intervenes by the layer thickness of 1 micrometer or less between the above-mentioned 
compound hard layer and the above-mentioned base material. 
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[Claim 15] A compound hard layer covering member given in any 1 term of the above-mentioned claims 1-14 is a 
compound hard layer covering member used as a cutting tool. 

[Claim 16] The above-mentioned cutting tool is a compound hard layer covering member according to claim 15 to 
which the layer thickness of the above-mentioned compound hard layer is decreasing toward the ridgeline section. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the compound hard layer covering member 
with which the enveloping layer containing the compound hard layer which becomes by the ******** aluminum 
inclusion conjugated compound on the base material of a metal, an alloy, a sintered alloy, a ceramic sintered compact, 
or a super- elevated-temperature hyperbaric-pressure sintered compact was covered. 
[0002] 

[Description of the Prior Art] A hard layer is covered from the former using a chemical vapor deposition (henceforth 
"CVD"), a physical vapor deposition (henceforth "PVD"). or a plasma CVD method on the base material of a metal, an 
alloy, a sintered alloy, a ceramic sintered compact, or a super- elevated-temperature hyperbaric-pressure sintered 
compact, and the hard layer covering member which used the base material and the hard layer effectively has been 
used. Now, the quality of the material of the hard layer in the hard layer covering member currently used can mention 
Ti element inclusion hard layers, such as a nitride of Ti, a charcoal nitride, and carbide, Ti-aluminum element inclusion 
compound hard layers, such as a compound nitride of inclusion of Ti and aluminum, and a compound charcoal nitride, 
and an aluminum-oxide hard layer as an example of representation. 

[0003] Among these hard layer covering members, a Ti-aluminum element inclusion compound hard layer is covered on 
a base material, the property of a Ti-aluminum element inclusion compound hard layer is pulled out effectively, and 
many compound hard layer covering members which were going to attain the longevity life are proposed. To among 
these, the typical thing proposed abou4 making a longevity life attain from the crystal structure of a compound hard 
layer A publication-number 209335 height to ] official report, a publication-number 2JH353 official report, a 
publication-number 295204 [ nine to ] official report, A publication-number 300105^1 nine to ] official report, a 

" official report, a publication-number 323204 [ nine to ] official report, A 
official report, a publication-number 76407 [ ten to ] official report, a 



publication-number 300106 Lnine to 
publication-number 3232091 nine to 



publication-number 76408 [ ten to ] official report. There are a publication-numbe/^l 762 [11 to ] official report, a 
publication-number 131214 L>1 to ] official report, a publication-number 131215 [ 1 1 to ] official report, a 
publication-number 131216*1 11 to ] official report, and a publication-number 131217 [11 to ] official report Moreover, 
a Provisional-Publication-No. 28478 [ 52 to ] official report is in the typical thing proposed about the covered 
cemented carbide which covered not a Ti-aluminum element inclusion compound hard layer but Ti element inclusion 
compound hard layer. 
[0004] 

[Problem(s) to be Solved by the Invention] The inside of the advanced-technology reference about the compound hard 
layer covering member which covered the Ti-aluminum element inclusion compound hard layer, A publication-number 
209335 [ eight to ] official report, a publication-number 295204 [ nine to ] official report, a publication-number 300105 
[ nine to ] official report, A publication-number 300106 [ nine to ] official report, a publication-number 323204 [ nine to 
] official report, a publication-number 323205 [ nine to ] official report, In a publication-number 76407 [ ten to ] official 
report, a publication-number 76408 [ ten to ] official report, a publication-number 131215 [ 1 1 to ] official report, and a 
publication-number 131217 [ 1 1 to ] official report The ratio of the peak height of the crystal face to the peak height 
(200) of the crystal face in the X-ray diffraction (111) of a Ti-aluminum element inclusion compound hard layer is 
indicated about the covering member containing the requirements for a configuration which are 1 or more, 1.5 or more, 
and 2 or more. Moreover, it is indicated about the covering member which includes the requirements for a configuration 
whose ratios of the peak height of the crystal face to the peak height (200) of the crystal face in the X-ray diffraction 
(111) of a Ti-aluminum element inclusion compound hard layer are two or less among advanced-technology reference 
in a publication-number 291353 [ nine to ] official report, a publication-number 131214 [ 1 1 to ] official report, and a 
publication-number 131216 [ 11 to ] official report 

[0005] moreover, in a publication-number 317123 [ ten to ] official report The inside of the diffraction peak of the 
compound hard layer represented by N in the X-ray diffraction which makes Cu and K alpha rays a line source (Ti, 
aluminum), About the compound hard layer member containing the requirements for a configuration from which the 
crystal face serves as the highest diffraction peak height, further (200) In a publication-number 1762 [ 1 1 to ] official 
report It is indicated about the compound hard layer covering member which makes the highest diffraction peak height 
the requirements for a configuration at the angle of diffraction in 42.5 - 44.5 degrees (2theta) among the diffraction 
peaks of this compound hard layer in the X-ray diffraction which makes Cu and K alpha rays a line source. 
[0006] Having made the stable cutting and the longevity life possible is indicated by the open patent official report of 
these 15 affairs by exhibiting suppression of the intergranular fracture in a compound hard layer, the enhancement in 
the adhesion of a base material and a compound hard layer, and wear-resistant enhancement in consideration of the 
residual compression stress in the compound hard layer in a Ti-aluminum element inclusion compound hard layer, or 
the crystal orientation in a compound hard layer. However, the compound hard layer covering member indicated by this 
official report of these 15 affairs From the defect of a crystal and asymmetry which exist in a compound hard layer not 
being considered It cannot be satisfied with the intensity of the compound hard layer [ itself ], and abrasion resistance, 
and cannot be satisfied with the adhesion with other layers which, as a result, adjoin the adhesion of a base material 
and a compound hard layer, and a compound hard layer. The variation in a life is large, and when it uses as a cutting 
tool, it being stabilized to a wide range field from a low-temperature field to an elevated-temperature field, and 
obtaining a longevity life has the problem are difficult 

[0007] In addition, although it is not the advanced-technology reference about a Ti-aluminum element inclusion 
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compound hard layer, the X-ray diffraction line in the crystal face (200) of a hard layer is indicated by the 
Provisional-Publication-No. 28478 [ 52 to ] official report by 2theta about the hard layer member whose half peak 
width is 0.4 degrees or more. The hard layer member of an indication in this official report is a hard layer by PVD, and 
the half peak width is expressing the difference with the hard layer by CVD. From not considering the defect of the 
crystal of a hard layer, and asymmetry, like the compound hard layer mentioned above, the intensity of a hard layer. It 
cannot be satisfied with abrasion resistance and adhesion, and the variation in a life is large, and when it uses as a 
cutting tool, it being stabilized to a wide range field from a low-temperature field to an elevated-temperature field, and 
obtaining a longevity life has the problem are difficult 

[0008] this invention is what solved the above troubles, specifically The defect, asymmetry, the crystal structure, and 
crystal orientation of the crystal of the compound hard layer which becomes by the conjugated compound containing 
******** aluminum are considered. Especially, expand the use field as a cutting tool and the variation in the property 
of a compound hard layer is suppressed. The compound hard layer with high toughness, high degree-of-hardness 
nature, abrasion resistance, oxidation resistance, a thermal shock resistance, deficit-proof nature, and welding-proof 
nature, It aims at offer of a compound hard layer covering member which made the longevity life attain much more by 
considering as the compound hard layer which raised especially high intensity and a peeling resistance, and raised the 
welding-proof nature with **-ed material. 
[0009] 

[Means for Solving the Problem] The research about membrane formation of the hard layer concerning [ this invention 
persons ] CVD, PVD, and plasma PVD, The result which continued at the long period of time and has performed the 
research about the hard layer especially by PVD, If perform enhancement in the plasma density at the time of 
membrane formation of the compound hard layer of Ti-aluminum inclusion, and enhancement in an ionization efficiency, 
it is made to gaseous-phase-method-grow epitaxially further and orientation of the crystal is carried out the optimum 
also in a hard layer The defect of the crystal of a compound hard layer is suppressed [ that the asymmetry in a 
compound hard layer is eased uniformly, ], Since the compound hard layer of a fine crystal is obtained, it is enabled to 
•raise the intensity, the abrasion resistance, the oxidation resistance, and thermal resistance of the compound hard 
layer [ itself ]. With the 1st knowledge that the enhancement in the adhesion with a compound hard layer, a base 
material or a substratum layer, or an outer layer becomes remarkable, in this way, in resembling the crystal with a 
perfect hard layer It comes to acquire the 2nd knowledge that it is simple to judge from the height ratio and 
half-peak-width ratio of an at least two diffraction lines peak including the highest peak in X-ray diffraction. Based on 
these knowledge, it comes to complete this invention. 

[0010] The compound nitride in which the compound hard layer covering member of this invention contains titanium 
and aluminum on the surface of a base material, It is covered as an enveloping layer of the monolayer containing at 
least one sort of compound hard layers in compound carbide, a compound charcoal nitride, a compound nitric oxide, a 
compound carbonation object, and a compound charcoal nitric oxide, or a laminating. When X-ray diffraction is carried 
out from the front face of this compound hard layer using a copper target (200) When the peak height of the crystal 
face is set to h (200) and the peak height of the crystal face (1 1 1) is set to h (1 1 1 ) It consists of h (200) / h 
(1 1 1)>=4.0, and when the half peak width of the peak of the ** (200) crystal face is set to d (200) and the half peak 
width of the peak of the ** (111) crystal face is set to d (111), it consists of 1.5 >=d (200) / d (111)>=0.8. 
[001 1] By the compound hard layer covering member of this invention strengthening orientation of the crystal face in 
the compound hard layer (200) containing titanium and aluminum using gaseous-phase method epitaxial growth, and 
suppressing the asymmetry in a compound hard layer as much as possible While the intensity of the compound hard 
layer [ itself ] and toughness were raised, when the ******** effect that abrasion resistance is also excellent is 
exhibited and X-ray diffraction is carried out from the front face of a compound hard layer using a copper target When 
are set to h (200) / h(111)< 4.0 and it is set to d (200) / d(1 1 1) > 1.5, or d (200) / d(111)< 0.8 (200) Since the 
stacking tendency to the crystal face is weak, the defect in a layer and asymmetry become large and the 
above-mentioned ******** effect becomes weak, it is determined as the above peak-height ratios and a 
half-peak- width ratio. 
[001 2] 

[Embodiments of the Invention] The base material in the compound hard layer covering member of this invention It is 
possible to use it, if it is the material or matter which can bear the temperature heated when covering an enveloping 
layer, specifically For example, the metal member represented by stainless steel, a heat-resistant alloy, high-speed 
steel, a die steel, Ti alloy, and aluminum alloy, A cemented carbide, a cermet, the sintered alloy represented by the P / 
M high speed steel, an aluminum203 system sintered compact, an Si3N4 system sintered compact, a sialon system 
sintered compact, Zr02 system sintered compact, the ceramic sintered compact represented by the silicon-carbide 
system sintered compact, The super-elevated-temperature hyperbaric-pressure sintered compact represented by a 
cubic-boron-nitride system sintered compact and the diamond system sintered compact can be mentioned. Among 
these, when making into a base material the material or matter used as the tool for cutting, or a tool for antifriction 
from the former, it is desirable from the effect of the enhancement in a life as the tool for covering cutting or a tool for 
covering antifriction becoming high. 

[0013] In making a cemented carbide into a base material among these base materials The joint phase which a principal 
component becomes with Co and/or nickel 3 - 15 % of the weight, If it is made the cemented carbide containing at 
least one sort of hard phases chosen out of 4a and 5a of the tungsten carbide of the remainder or a tungsten carbide, 
and a periodic table, the carbide of 6a group metal, charcoal nitrides, and these mutual solid solutions It is especially 
desirable from enabling it to exhibit properties, such as an intensity of a base material, toughness, and abrasion 
resistance, and the property of a compound hard layer the optimum, and the enhancement effect in a life as a cutting 
tool becoming remarkable. The joint phase and hard phase which constitute the cemented carbide at this time can use 
what consists of a composition component of the joint phase contained in the conventional cemented carbide, and a 
hard phase. 

[0014] Moreover, in making a ceramic sintered compact into a base material, when it makes into a base material the 
silicon-nitride system sintered compact which becomes 80 - 98 % of the weight from the sintering acid of the 
remainder about a silicon nitride and/or sialon, it is enabled to exhibit the adjustment of a base material and a 
compound hard layer the optimum from mechanical properties, such as an intensity of a base material, toughness, 
abrasion resistance, and thermal conductivity, and a physical characteristic, the mechanical property of a compound 
hard layer, and a physical characteristic, the enhancement effect in a life as a cutting tool becomes remarkable When 
the silicon nitride which constitutes the silicon-nitride system sintered compact at this time becomes by alpha silicon 
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nitride and/or beta silicon nitride, The case where sialon becomes by alpha sialon and/or beta sialon is sufficient. A 
sintering acid is what can use the matter contained in the silicon-nitride system sintered compact or the sialon system 
sintered compact from the former, as a concrete sintering acid For example, at least one sort of sintering acids chosen 
out of the oxide, the magnesium oxide, the oxidization hafnium, the zirconium oxide, the aluminum oxide, the aluminium 
nitride, the oxidization silicon, and these mutual solid solutions of rare earth elements, such as Y. La, Ce, and Dy. can 
be mentioned. 

[0015] Furthermore, when making into a base material the super-elevated-temperature hyperbaric-pressure sintered 
compact represented by a diamond system sintered compact and the cubic-boron-nitride system sintered compact, it 
is that the case where it becomes with the diamond system sintered compact which consists of a diamond more than 
70 volume S and a grain-boundary phase of the remainder, and the cubic-boron-nitride system sintered compact which 
consists of the cubic boron nitride and grain-boundary joint phase more than 20 volume % is desirable. Among these, 
the metal with which the diamond (it is hereafter described as "DIA") contains the diamond system sintered compact in 
the diamond system sintered compact of the former [ phase / grain-boundary / of 85 - 98 volume % and the remainder 
], It is specifically desirable from being able to exhibit both the properties of a base material and a compound hard layer 
the optimum, and the enhancement in a life as a cutting tool becoming remarkable, when at least one sort in Co, nickel, 
Fe, Si, and these mutual solid solutions is included, an alloy and. The grain-boundary joint phase of 35 - 95 volume % 
and the remainder a cubic-boron-nitride system sintered compact 4a and 5a of a periodic table, the carbide of 6a group 
element, [ a cubic boron nitride ] A nitride, a boride, the nitride of Si, Mg, and aluminum, a boride, oxides, and these 
mutual solid solutions, When consisting of at least one sort chosen from the metal of Co, nickel, Ti, and aluminum, the 
alloy, and the intermetallic compound, it is desirable from being able to exhibit both the properties of a base material 
and a compound hard layer the optimum, and the enhancement in a life as a cutting tool becoming remarkable. 
[0016] When there is surface precision of a base material and surface precision of a base material was made high as a 
problem common to these base materials, and the surface precision of a compound hard layer also becomes high, for 
example, it is used as a cutting tool, it is desirable from frictional resistance becoming low, the dry area of a compound 
hard layer front face and a **-ed material front face being suppressed, and the enhancement effect in a life becoming 
high. The surface precision of a base material has desirable 0.1 micrometers or less at Ra which is a center line 
average of roughness height in the surface roughness specified to JIS B0601, and, as for more desirable one, Ra 
consists of 0.05 micrometers or less. 

[001 7] The configuration of the enveloping layer containing the compound hard layer covered by these base-material 
front faces The substratum layer which adjoins a base material and is covered for the purpose of adhesion, the 
interlayer who becomes by the compound hard layer in this invention which adjoins this substratum layer and is 
covered, On the configuration which carries out a laminating more than two-layer, and a concrete target, the outermost 
layer covered the distinction before and behind use on the outer layer which adjoins this interlayer and is covered, and 
the front face of this outer layer, and for the purpose of an ornament A configuration for example, the enveloping layer 
covered one by one on the surface of a base material — a base material — the laminating which consists of the - 
substratum layer-compound hard layer (interlayer)-outer-layer-outerrnost layer The configuration of a laminating 
which consists of a base-material-substratum layer-compound hard layer (interlayer)-outer layer, the configuration 
which consists of a laminating of a base-material-substratum layer-compound hard layer (interlayer), The configuration 
of a laminating which consists of the base-material-substratum layer-compound hard layer (interlayer)-outermost 
layer. The configuration of a laminating which consists of the base-material-compound hard layer 
(interlayer)-outer-layer-outermost layer, the configuration of a laminating which consists of a 

base-material-compound hard layer (intertayer)-outer layer, the configuration which consists of a laminating of the 
base-material-compound hard layer (interlayer)- outermost layer, or the configuration of a base-material-compound 
hard layer (interlayer) can be mentioned. Among these, it is desirable from that there is no complicatedness of the 
process at the time of a manufacture in a configuration of covering a compound hard layer directly on a base-material 
front face, becoming compaction of process time, and the variation on quality control decreasing. 
[0018] A substratum layer becomes with a metal, an alloy, an intermetallic compound, or metallic compounds among 
these enveloping layers, specifically For example, metals [ of Ti aluminum, nickel, Co, and W ], these mutual alloys, 
Ti-aluminum, Ti-nickel, Ti-Co, aluminum-nickel, aluminum-Co, and Co-W, Ti-aluminum-nickel, the intermetallic 
compound of Ti-aluminum-Co, 4a and 5a of a periodic table, the carbide of 6a group metal, a nitride, a carbonation 
object, The case where it becomes by at least one sort of monolayers or the multilayer chosen out of a nitric oxide and 
the metallic compounds of these mutual solid solutions can be mentioned. An outer layer specifically Moreover, for 
example, 4a and 5a of a periodic table, carbide of 6a group metal, A nitride, a carbonation object, nitric oxides, these 
mutual solid solutions, the oxide of aluminum, a nitride, an acid nitride, a diamond, hard carbon (called diamond-like 
carbon), The case where it becomes by at least one sort of monolayers or the multilayer chosen from a cubic boron 
nitride, hard boron nitrides, and two or more sorts of such mixture can be mentioned. Furthermore, specifically, the 
outermost layer can mention the case where it becomes by at least one sort of monolayers or the multilayer chosen 
from the nitride of 4a, 5a, and 6a group metal, a charcoal nitride, nitric oxides, and these mutual solid solutions that 
what is necessary is just the enveloping layer in which the distinction before and behind use has easy color, and an 
enveloping layer with a decorative effect 

[0019] The compound hard layer used as the main point of this invention has the case of a configuration of being 
covered as an interlayer like the configuration of the above-mentioned enveloping layer, when it is the configuration 
with which an above-mentioned substratum layer and an above-mentioned compound hard layer are covered by the 
base-material front face when becoming with the configuration with which only the compound hard layer was covered 
by the base-material front face, if another representation is carried out when the enveloping layer itself becomes by 
the compound hard layer. If a chemical formula indicates the composition component of this compound hard layer, and 
membraneous quality as concrete instantiation N, C (C (Ti, aluminum), N) (Ti, aluminum), (Ti, aluminum) (Ti, aluminum) 
(C (Ti, aluminum), N, O) (N, O) (C (Ti, aluminum), O) N, C (C (ilii^aluminQm^ivl)^N) (Ti, aluminum, M), (Ti. aluminum, M) (Ti, 
aluminum, M) And (Ti, aluminum, M) (C, N, O) can mention the case where it becomes by at least one sort of 
monolayers or the laminating chosen out of inside (C'(^*aluminjJm|iM^ O). (N, O) (However, the case of M where 
express one or more sorts of the element of the metal except Ti and aluminum and a semimetal, and it consists of at 
least one sort in'4a and 5a of aperiodic table i,*§a^ group element, rare earth elements, Mn element, Mg element, Sj^ 
element, and B-elem ent^speci a lly is desirable) 

[0020] When the metaTlic'elemSrit contains only Ti and aluminum, these compound hard layers compound hard layer [ of 
w which can be expressed with the following chemical formula (Cx, Ny, Oz) (Tia, Alb) ] [ — however The atomic ratio of 
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Ti (titanium) element in a metallic element and b a The atomic ratio of aluminum (aluminum) element in a metallic 
element. The atomic ratio of the carbon (C) element in a nonmetallic element and y x The atomic ratio of the nitrogen 
(N) element in a nonmetallic element. The atomic ratio [ as opposed to / as opposed to / the atomic ratio of the 
oxygen (O) element in a nonmetallic element / in z ] the sum of a metallic element in w / of a nonmetallic element is 
expressed, each — a — + — b — = — one — 0.8 — >= — a — >= — zero . — four — x — + — y — + — z — = — 
one — 0.5 — >= — x — >= — zero — one — >= — y — >= — zero . — five — 0.5 — >= — z — >= — zero — 1 .05 

— >= — w — >= — 0.7 — a relation — it is — ] — becoming — a case — **** — Moreover it is distorted and is 
excelling in the intensity of the compound hard layer / itself /, abrasion resistance, and toughness, and ] desirable 

from a defect being excellent in a peeling resistance few. 

[0021] moreover, in becoming by the compound hard layer containing metallic elements other than Ti and aluminum 
compound hard layer [ of w which can be expressed with the following chemical formula (Cx, Ny, Oz) (Tia, Alb, M1-a-b) 
] [ — however The atomic ratio of Ti (titanium) element in a metallic element and b a The atomic ratio of aluminum 
(aluminum) element in a metallic element, M 4a and 5a of a periodic table, 6a group element, rare earth elements, Si 
element, Mn element. At least one sort in Mg element and B element is expressed, x The atomic ratio of the carbon (C) 
element in a nonmetallic element. The atomic ratio of the nitrogen (N) element in a nonmetallic element and z y The 
atomic ratio of the oxygen (O) element in a nonmetallic element, w — a metallic element — the sum — receiving — a 
nonmetallic element — an atomic ratio — expressing — each — 0.8 — >= — a — >= — zero — . — four — 0.6 — > 

— b — > — zero — . — two — x — + — y — + — z — = — one — 0.5 — >= — x — >= — zero — one — >= — y 

— >= — 2 ero — . — five — 0.5 — >= — z — >= — zero — 1.05 — >= — Moreover it is distorted and is [ excelling in 
abrasion resistance and toughness, and ] desirable from a defect being excellent in a peeling resistance few. 

[0022] When the compound hard layer strengthening matter which becomes the interface of the crystal grain child of a 
compound hard layer from a metallic element contains these compound hard layers in the ultralow volume, they are 
that the intensity of the compound hard layer / itself / and toughness are much more excellent, that asymmetry is 
eased, and ] desirable from the enhancement in a peeling resistance becoming remarkable. The compound hard layer 
strengthening matter at this time is [ raising the adjustment of a base material and a compound hard layer, and ] 
desirable from raising adhesion, when consisting of a metallic element which constitutes the base material. Although it 
is also possible to form by plating, the vacuum deposition method, etc. and to diffuse this, before covering an 
enveloping layer, when this compound hard layer strengthening matter diffuses the metallic element which constitutes 
the base material in a compound hard layer, it is a desirable thing from being obtained simply. 

[0023] The content of aluminum element to the sum content of the metallic element of Ti and aluminum in a compound 
hard layer is increasing these compound hard layers from the base-material front face toward the front face of a 
compound hard layer. If another representation is carried out, the content of Ti element will increase from the front 
face of a compound hard layer toward a base-material front face, When it is made the compound hard layer of the 
so-called inclination composition, the adhesion of a base material and a compound hard layer is excellent, It is desirable 
from excelling in the intensity of the compound hard layer [ itself ], and toughness, and the oxidation resistance of that 
a defect, asymmetry, and residual stress decrease and a compound hard layer front face, abrasion resistance, and a 
corrosion resistance being excellent Though the increase in aluminum element at this time and Ti element has 
increase and decrease in micro stair-like and in the shape of [ of a saw ] a blade, when it increases to a macro target 
gradually, the case where it is increasing continuously the shape of a parabola and in the shape of a straight line is 
sufficient as it. 

[0024] This compound hard layer is a desirable thing from the collapse-proof intensity from the front face of a 
compound hard layer improving, and excelling in a peeling resistance and minute-proof chipping nature, when the 
columnar crystal which grew perpendicularly pillar-shaped to the base-material front face is contained, judging from the 
structure of the compound hard layer [ itself ]. Specifically, the compound hard layer containing this columnar crystal 
can illustrate the case where minute amount inclusion of the compound hard layer strengthening matter mentioned 
above in each of these granular crystals and a columnar crystal is carried out, when the whole compound hard layer 
becomes in the layer of a columnar crystal, it becomes in the intermingled layer of a granular crystal and a columnar 
crystal and it becomes by the laminating of the layer of a granular crystal, and the layer of a columnar crystal. Among 
these, when the compound hard layer strengthening matter contains below 1 volume % preferably below 3 volume % to 
the sum of a compound hard layer and the compound hard layer strengthening matter, while it excels in the 
collapse-proof intensity of **** both [ a perpendicular direction and / horizontal ] a front face, and compressive 
strength-proof, it is desirable from the ability to demonstrate the ******** effect of excelling also in abrasion 
resistance. [ of a compound hard layer ] [ both ] 

[0025] As for these compound hard layers, it is desirable to consider the structure of the compound hard layer [ itself ] 
by in which position of the configuration of an enveloping layer mentioned above it exists, as a configuration of this 
enveloping layer When covering a direct compound hard layer to a base material, after covering a substratum layer to a 
base material. The compound hard layer member by the 1st configuration for which a compound hard layer is covered in 
a substratum layer, and the front face of a compound hard layer is used in the status contact other matter (for 
example, **-ed material in a cutting tool), When an outer layer is covered on the front face of a compound hard layer, 
an outer layer and the outermost layer can be covered on the front face of a compound hard layer, and it can divide 
roughly into the compound hard layer member by the 2nd configuration for which the front face of a compound hard 
layer is used in the status that it does not contact other matter and directly. 

[0026] among these, in the case of the compound hard layer member by the 1 st configuration If the front face of a 
compound hard layer sets 0.1 micrometers or less to 0.05 micrometers or less preferably by center line 
average-of-roughness-height Ra in the surface roughness specified to JIS B0601 When it is used as a cutting tool, 
from that the trauma to **-ed material is eased, that a cutting force is eased, and issue of a chip becoming easy, it 
becomes long lasting and is much more desirable thing. Moreover, also in the compound hard layer member by the 2nd 
configuration, although it changes with the layer thickness of an outer layer, or sum layer thickness of an outer layer 
and the outermost layer, when the surface roughness of a compound hard layer is made above, the surface roughness 
of an outer layer and the outermost layer is also a desirable thing from it being smooth, becoming flat and being able to 
demonstrate the same effect as ****. 

[0027] Although the layer thickness of each class which constitutes an enveloping layer is chosen by the configuration 
of intended use, a configuration, and an enveloping layer, it In the case of the compound hard layer member by the 1st 
above-mentioned configuration In making 1-20 micrometers of substratum layers the layer thickness of a compound 
hard layer mainly intervene for the purpose of adhesion in this case by the subject of an enveloping layer serving as a 
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compound hard layer When layer thickness of a substratum layer is set to 0.2-2 micrometers, it is desirable from the 
intensity, the abrasion resistance, the toughness, and peeling resistance of the enveloping layer [ itself ]. Moreover, in 
becoming by the compound hard layer member by the 2nd above-mentioned configuration, when it sets [ the layer 
thickness of a substratum layer / the layer thickness of 0.2-2 micrometers and a compound hard layer ] layer 
thickness of 1-10 micrometers and the outermost layer to 0.5-2 micrometers for 1-10 micrometers and the layer 
thickness of an outer layer, it is desirable from the ability to exhibit the property of each membrane layer the optimum. 
When a start and substratum layer, an outer layer, and the outermost layer become by the stoichiometric composition 
about the compound hard layer explained in full detail above, the case where it becomes by the non-stoichiometric 
composition is sufficient, and it consists of a non-stoichiometric composition in many cases substantially. 
[0028] The compound hard layer member of this invention which becomes with the above gestalt It is a thing usable for 
various kinds of intended use. specifically for example, as the intermittence cutting tool which a lathe-turning tool, a 
milling cutter tool, a drill, the cutting tool represented by the end mill, especially **-ed material are a casting and steel, 
and needs shock resistance, or a rotation cutting tool As tools for antifriction, such as disconnection blades, such as a 
slitter, and a decision blade, from mold tools, such as a die and punch It is usable as an engineering-works construction 
tool represented by the disconnection tool used for a mine, a passage, civil engineering works, etc., a digging tool, a 
**** tool, and the spallation tool as tools for cauterization-proof antifriction, such as a nozzle and a tool with **. 
Among these, the compound hard layer member of this invention is a desirable thing from exhibiting the property of a 
compound hard layer the optimum, when using it as cutting tools, such as rotation cutting tools, such as a cutting tool 
with which temperature, a friction, a thermal shock, compression impact, etc. serve as a severe condition most in micro 
especially a drill, and an end mill, and a throw away tip. When using this compound hard layer member as a cutting tool, 
when the layer thickness of a compound hard layer is formed so that it may decrease toward the ridgeline section 
formed in the cutting edge of a cutting tool, it is a desirable thing from excelling in a peeling resistance and minute 
chipping nature. Moreover, being formed so that the layer thickness of the enveloping layer containing these compound 
hard layers may decrease toward the ridgeline section formed in the cutting edge of a cutting tool also makes the same 
effect caused, and it is a desirable thing. 

[0029] The metal member represented by the stainless steel by which the compound hard layer covering member of 
this this invention is marketed from the former, a heat-resistant alloy, high-speed steel, a die steel, Ti alloy, and 
aluminum alloy, A cemented carbide, a cermet, the sintered alloy represented by the P / M high speed steel, an 
aluminum203 system sintered compact, an Si3N4 system sintered compact, a sialon system sintered compact, Zr02 
system sintered compact, the ceramic sintered compact represented by the silicon-carbide system sintered compact. 
The super-elevated-temperature hyperbaric-pressure sintered compact represented by a cubic-boron-nitride system 
sintered compact and the diamond system sintered compact is made into a base material. Although an enveloping layer 
can be covered with the PVD, the CVD, or plasma CVD method currently performed from the former on a base material 
and it can produce after grinding the front face of this base material if needed and performing ultrasonic cleaning, 
organic solvent cleaning, etc. When it produces by the following technique, the property and adhesion of that the 
gaseous-phase epitaxial crystal growth and crystal orientation of that the enhancement in a plasma density and the 
enhancement in an ionization efficiency are attained and the compound hard layer [ itself ] become easy and a 
compound hard layer are a desirable thing from excelling more. 

[0030] When the important characteristic feature is concretely explained in full detail as the manufacture technique for 
obtaining this compound hard layer covering member, the front face of a base material At least one sort of mechanical 
processes in blast processing currently performed from the former, peening processing, polishing processing, and barrel 
processing. At least one sort of chemical preparations in washing by the surface cauterization by the electrolytic 
etching by the acid or alkaline electrolytic solution, the acid solution, and the alkali solution or water, and the organic 
solution, When processing chosen from the art which performs this mechanical process and chemical preparation 
simultaneous or separately is performed, it is desirable from the ability to suppress [ that the defect on the front face 
of a base material is removable, that the adhesion of a compound hard layer can be raised, that the asymmetry in a 
layer can be suppressed, and ] the defect in a layer. Moreover, a base material is that it is desirable to add such the 
mechanical treatment and/or a chemical preparation, and heat treatment by low temperature, and to also raise an 
above-mentioned effect. 

[0031] When covering a compound hard layer on the surface of a base material, it is especially desirable from 
adjustment of a compound hard layer being easy, when it is desirable to carry out by the PVD represented by a 
sputtering technique and the ion-plating method, among these it carries out by the magnetron sputtering technique or 
the arc-plasma ion-plating method. When a base material is arranged in the reaction container of an ion plating system, 
it specifically carries out bombardment processing of the base-material front face and bombardment processing by 
metallic element ion or bombardment processing by both metallic element ion and nonmetallic element ion is performed, 
it is desirable from an above-mentioned effect being raised. When you need a metal, an alloy, or the substratum layer of 
an intermetallic compound among the above-mentioned substratum layers and it especially gives ion bombardment 
containing metallic element ion, it is desirable from that formation of a substratum layer is easy, and the adhesion of a 
base material and a substratum layer becoming high. 

[0032] The covering conditions of a compound hard layer need to attach importance to the influence of the equipment, 
such as the structure of a reaction container, and adjustment of a plasma, itself, specifically for example, the high 
voltage and ( — using the equipment which carries out the plasma occurrence of the ion for the pulse-like high voltage 
and a RF with acceleration with the power of addition) by the case, and the equipment which can adjust the plasma by 
the magnetic field — In addition, the thing for which it is necessary to consider about arrangement of the 
ambient-pressure force in a reaction container, temperature, an arc discharge current . voltage, base-material bias 
voltage, and a sample etc. among these, and especially an arc discharge voltage is made high to the conventional 
conditions, Rotations, vertical movement, etc. of making base-material bias voltage high and a sample are important 
requirements. 
[0033] 

[Operation examination 1] An operation examination explains the operation gestalt of this invention explained in full 
detail above as a still concrete example of representation. First, the examination which covered the direct compound 
hard layer on these base-material front faces is explained using the base material of a cemented carbide and the base 
material of a cermet which were produced through each process of the conventional combination, mixture, molding, and 
sintering. The base material 1 of the cemented carbide of SNGN1 20408 configuration - the base material 5, and the 
base material 6 of a cermet by ISO specification produced by Table 1 shown of the combination composition 
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component are used for a base material. A grinding process is given for the vertical side and periphery side of these 
base materials by the diamond wheel of 270#. After having given the -25 degreexO.1 Omm honing to the 
edge-of-a-blade section by 400# diamond wheel and performing wet blast processing, washing processing, and xeransis 
processing for a front face further, the compound hard layer was covered with the arc ion plating system. 
[0034] Processing conditions covered the compound hard layer, after carrying out bombardment processing of each 
base-material front face in a reaction container. The ambient-atmospherervacuum in a reaction container, 
base-material temperature:873K, arc current'70A. base-material bias voltage:-600V f and Ar gas bombardment 
performed bombardment processing. Quantity-of- gas-flow :200 - 350SCCM in a reaction container, an 
evaporation-source:Ti-aluminum alloy, arc voltage:200-300V t arc current: 1 50-200 A, base-material 
temperature:773-873K, and base-material bias voltage:-100 — 200V performed covering of a compound hard layer, and 
this invention article 1-6 which covered the compound hard layer on each front face of the base materials 1-6 shown 
in Table 1, and was shown in Table 2 was obtained, this invention article 1 the ambient atmosphere in a reaction 
container Among these, Ar-N2-02 gas composition, Ar-N2~CO gas composition, in addition this invention article 3-6 
carry [ this invention article 2 ] out by Ar~N2 gas composition, to the evaporation source of this invention article 4 It 
carried out by having changed from the alloy with many Ti elements to the alloy with many aluminum elements, and 
carried out to the evaporation source of this invention article 5 by changing to the alloy with many alloy-Ti elements 
with many alloy-aluminum elements with many Ti elements. 

[0035] The comparison article 1-4 which covered the compound hard layer as a comparison on each front face of the 
base materials 3-6 shown in Table 1 , and was shown in Table 2 was obtained. The base-material front face of use in 
this invention article 1-6 of a **** [ a base-material surface roughness ] was [ the base-material front face of use in 
the comparison article 1-4 ] Ra=0.1-0.05micrometer to Ra=0.01-0.005micrometer. Except for wet blast processing, 
others processed almost similarly base-material processing in the comparison article 1-4 among the base-material 
surface treatment of this invention article mentioned above. Moreover, covering of the compound hard layer in this 
comparison article 1-4 was processed almost similarly except having been referred to as arc voltage: 1 0-50 V, arc 
current200-250A, and base-material bias vortage:-30 — 80V among the processing conditions of the compound hard 
layer of this invention article mentioned above. However, the evaporation source at the time of compound hard layer 
processing of the comparison article 1-4 used what has a fixed Ti-aluminum element ratio. 

[0036] in this way, about each compound hard layer of the obtained this invention article 1-6 and the comparison 
article 1-4 A testing machine and the scratch testing machine which scratches and is equivalent to a hardness tester 
are used in X-ray diffraction equipment, a scanning electron microscope, a metaloscope, EDS equipment, and the 
Vickers hardness. It asked for the content of Ti and aluminum of h (200) by the X-ray diffraction from a compound hard 
layer front face / d [ h (1 1 1) and ] (200)/d (111), and a compound hard layer front face, the hardness of a compound 
hard layer front face, and the scratch intensity, and each result was shown in Table 2. In addition, the compound hard 
layer thickness of this invention article 1-6 and the comparison article 1-4 consisted of about 5-7 micrometers, the 
granularity of the compound hard layer front face of this invention article 1-6 was Ra=0.01 5-0.0 lOmicrometer mostly, 
and the granularity of the compound hard layer front face of the comparison article 1-4 was Ra=0.1 5-0.1 Omicrometer 
mostly. Moreover, the oxygen element in a nonmetallic element of the compound hard layer of this invention article 1 
was ******** not more than 1at% (Ti, aluminum) (N, O), the oxygen element in a nonmetallic element of the compound 
hard layer of this invention article 2 was a charcoal nitride not more than 2at% (Ti, aluminum) (N, C), and other 
compound hard layers were nitrides displayed by N (Ti, aluminum). 

[0037] Subsequently, the following cutting conditionss performed the wet intermittence cutting examination using this 
invention article 1-5 and the comparison article 1-3. The four slots ON round bar, cutting-speed:1 50m /, and min, 
delivery:0.3mm /, and rev, slitting:2.0mm, tool configuration:SNGN1 20408, and the water soluble cutting oil performed 
the cutting conditions to S45C of the carbon steel material for **-ed material:machine structures. When the chipping 
of a cutting edge and an enveloping layer exfoliated, the result of a wet intermittence cutting examination made the 
tool life the time of the amount of mean flank wears or the amount of groove wears becoming 0.3mm, found each time 
at that time which can be cut, and wrote it together to Table 2 as a life ratio to the life of the comparison article 1. 
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[0040] 

[Operation examination 2] The cemented carbide of the base materia! 3 shown in Table 1 of the operation examination 
1 was made into the base material, and this invention article 7-13 and the comparison article 5 which covered the 
enveloping layer of the laminating which contains more than two-layer [ in a substratum layer, a compound hard layer, 
an outer layer, and the outermost layer ] on the front face of this base material, and the comparison article 6 were 
obtained using the arc ion plating system. Among these, Ti substratum layer of this invention article 7 carried out Ti 
vacuum evaporation© to the base-material front face, carried out the vacuum evaporationo of the 
intermetallic-compound (Ti-aluminum) substratum layer of this invention article 8 simultaneously with bombardment 
processing by the evaporation source (Ti-aluminum), and deposited simultaneously with bombardment processing by Ti 
evaporation source Ti substratum layer of this invention article 9. Base-material processing of this invention article 
7-13 and membrane formation of a compound hard layer were processed almost like this invention article 3-6 in the 
operation examination 1, and processed base-material processing of the comparison article 5 and the comparison 
article 6 and membrane formation of a compound hard layer almost like the comparison article 1 in the operation 
examination 1. Other substratum layers, outer layers, and outermost layers were processed by the almost conventional 
process. 

[0041] in this way, about the substratum layer, the compound hard layer, the outer layer, and the outermost layer of 
each of the obtained this invention article 7-13, the comparison article 5, and the comparison article 6 It investigated 
like the operation examination 1, the configuration of each enveloping layer, each membraneous quality, and layer 
thickness were shown in Table 3, and the crystal-face peak-height ratio by the X-ray diffraction in a compound hard 
layer front face, a half-peak- width ratio, the element ratio of Ti and aluminum, surface hardness, and the scratch 
intensity were shown in Table 4. Moreover, about this invention article 7-13, the comparison article 5, and the 
comparison article 6, the cutting examination was performed like the cutting conditions of the operation examination 1, 
and it asked for each life ratio to the comparison article 5, and wrote together to Table 4. In addition, after surface 
investigation of a compound hard layer covers a compound hard layer, it is taken out from a reaction container and 
performed, and this invention article 10 heat-treated, diffused the joint phase in a base material in the enveloping layer, 
and made the substratum layer and the compound hard layer contain the joint phase of about 1 volume % after [ all ] a 
covering end. Moreover, the charcoal titanium-nitride layer of a substratum layer consists of a columnar crystal, and 
this invention article 1 1 is considered as a columnar-crystal crystal in consideration of a plasma density, radical 
reaction, and a membrane formation speed at the time of membrane formation of a compound hard layer. 
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[0044] 

[Operation examination 3] The base material 7 of the ceramic sintered compact produced by 70 volume 
%aluminum2O3-30 volume %TiCN (combination composition), The base material 8 of the ceramic sintered compact 
produced by the 70 volume %aluminum2O3-30 volume %SiC whisker (combination composition), The base material 9 of 
the ceramic sintered compact produced by 96 volume %Si3N4-1 volume %MgO-1 volume %Y203-2 volume %Hf02 
(combination composition), The base material 10 of the ceramic sintered compact produced by 90 volume %Si3N4-4 
volume ttAIN-4 volume %aluminum203-1 volume %MgO-1 volume %Y203 (combination composition) is used. After 
having processed the base material almost like this invention article 3-6 in the operation examination 1 and depositing 
Ti of about 1 micrometer layer thickness on each base-material front face, the compound hard layer was covered and 
this invention article 14-17 was obtained. Moreover, using a base material 7 and the base material 9 as a comparison, it 
processed almost like the comparison article 1 in the operation examination 1. and the comparison article 7 and the 
comparison article 8 were obtained. 
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[0045] In this way, about the compound hard layer of the obtained this invention article 14-17, the comparison article 

7, and the comparison article 8, it investigated like the operation examination 1, and the crystal-face peak-height ratio 
by the X-ray diffraction in a compound hard layer front face, a ha If- peak- width ratio, the element ratio of Ti and 
aluminum, surface hardness, and the scratch intensity were shown in Table 5. moreover, this invention article 14, this 
invention article 15, and the comparison article 7 — **-ed material — :FCD600 and cutti n g- speed: 1 50 m/min — 
cutting deeply — : — 1.5mm, it sent and :0.2mm /, blade, tool configuration^ NGN 1204 08, honing:0.15x-25 degree, and 
the dry-type milling cutter cutting examination were performed this invention article 16, this invention article 17, and 
the comparison article 8 — **-ed material — :FCD250 and cutting-speed:600m/min — cutting deeply — : — 3.0mm, it 
sent and :0.1mm /, blade, tool configuration:SNGN120412, honing:0.15x-25 degree, and the dry-type milling cutter 
cutting examination were performed Like the cutting examination in the operation examination 1 , these dry-type milling 
cutter results made this invention article 14 and this invention article 15 the life ratio to the comparison article 7, and 
wrote together this invention article 16 and this invention article 17 to Table 5 as a life ratio to the comparison article 

8. In addition, the compound hard layer thickness of this invention article 14-17, the comparison article 7, and the 
comparison article 8 was about 5 micrometers. 

[0046] 
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[0047] 

[Operation examination 4] The base material 1 1 of the cubic-boron-nitride system sintered compact of the 
super-elevated-temperature hyperbaric pressure produced by 40 volume XcBN-5 volume %aluminum203-5 volume 
%AIN-10 volume %aluminum-10 volume %Mg-10 volume %B-20 volume %TiN (combination composition). The base 
material 1 2 of the cubic-boron-nitride system sintered compact of the super-elevated-temperature hyperbaric 
pressure produced by 85 volume %cBN-2 volume KCo-5 volume %aluminum-2 volume %Mg-6 volume %TiN (combination 
composition), The base material 13 of DIA system sintered compact of the super-elevated-temperature hyperbaric 
pressure produced by the 95 volume %DIA-2 volume XCo-2 volume Snickel-1 volume ZrC (combination composition). 
The base material 14 of DIA system sintered compact of the super— elevated-temperature hyperbaric pressure 
produced with 97 volume SDIA-1 volume SCo-1 volume Hnickel-1 volume Mg (combination composition) is used. After 
having processed the base material almost like this invention article 3-6 in the operation examination 1, having carried 
out the vacuum evaporationo of Ti of about 1 micrometer layer thickness to the front face of a base material 1 1 and 
the base material 12 and giving nickel electroless deposition of about 1 micrometer thickness to the front face of a 
base material 13 and the base material 14, the compound hard layer was covered and this invention article 18-21 was 
obtained. Moreover, using a base material 1 1 and the base material 13 as a comparison, it processed almost like the 
comparison article 1 in the operation examination 1, and the comparison article 9 and the comparison article 10 were 
obtained. 

[0048] In this way, about the compound hard layer of the obtained this invention article 18-21, the comparison article 
9, and the comparison article 10, it investigated like the operation examination 1, and the crystal-face peak-height ratio 
by the X-ray diffraction in a compound hard layer front face, a ha If- peak- width ratio, the element ratio of Ti and 
aluminum, surface hardness, and the scratch intensity were shown in Table 6. moreover, this invention article 18, this 
invention article 19, and the comparison article 9 — **-ed material — :SCM415 (hardness:abbreviation HRC61) and 
cutting-speed:150m/min — cutting deeply — : — 0.5mm, it sent, :0.1mm /, rev, tool configuration^ **** 160408, 
honing:0.15x-25 degree, and the periphery continuity dry-type lathe-turning examination were performed, and the 
result was written together to Table 6 Evaluation of this periphery continuity dry-type lathe-turning examination was 
performed like the cutting examination in the operation examination 1, and it expressed as a life ratio to the comparison 
article 9. In addition, the compound hard layer thickness of this invention article 18-21, the comparison article 9, and 
the comparison article 10 was about 5 micrometers. 
0049] 
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[0050] 

[Effect of the Invention] The crystal growth according [ the compound hard layer covering member of this invention ] 
to a gaseous-phase method epitaxial and the compound hard layer by crystal orientation are covered, It is [ that 
asymmetry by the compound hard layer itself and the defect are suppressed, ] a fine crystal. It contrasts with the 
compound hard layer covering member which separated from a conventional compound hard layer covering member or 
a conventional this invention from it being the compound hard layer with which compound hard layer strengthening 
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matter, such as a metal of a columnar-crystal crystal and/or a minute amount, was contained by the case. Adhesion 
and a peeling resistance are very excellent to the matter contiguous to a base material, a compound hard layer, a 
substratum layer and a compound hard layer, a compound hard layer, and compound hard layers, such as an outer layer 
The high toughness, the high intensity, the thermal resistance, the thermal shock resistance, the oxidation resistance, 
and abrasion resistance of the compound hard layer [ itself ] are excellent. As the result, for example, the thing for 
which the high toughness to which importance is attached, abrasion resistance, a thermal shock resistance, 
deficit-proof nature, oxidation resistance, and welding-proof nature improve notably, and reinforcement is attained as a 
cutting tool when it is used as a cutting tool, There is a remarkable effect that that efficient-ization in a cutting is 
attained and variation are small stable. 



[Translation done.] 
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0. 8^a^0. 4. x + y+z = l, 0. 5 ^ x ^ 
0. l^y^O. 5 X 0. S^z^O, 1. O 5 ^ w ^ 

o. 7©bb«^*>5] ras»&w4. m&&nm&t£ 

zkxht> Q 

[00 2 11 T i kA I £Xn<D&mTtm*<a&l, 

ia, Alb, Mu.b ) <C X , Ny, Oz) .O^MS 

^tt. btitlS^^A 1 (T tcHIO^ 
^tt, MJi^»3#*C04 a, 5 a, 6 a Hot*. *±Sfi 
TtJi. S i5c^ Mn7cf, Mgjcl, Btl^O^cd^ 
4<^tlS^fU xtt*&JH7c**<o«HI (C) 5c 
^OM^-tt. ytt^AJRTC* 1 * 1 ^* (N) tc3R<DJR^ 
it. z tt#&«7c**0>|fc3ft (O) jL^coM^-lt. wtf 

tX-e^^o. 8^a^0. 4 N 0. 6>b>0. 2, x 
+ y-hz = l x 0. 5^x^0 x l^y^O. 5 X 0. 
5^z^0 x 1. 05^w^0. 7C0ggfiU;i£>5] 

[0022] -tibcom^tmmrt, m^mwm<o^ Q 

KttOft±d55B*^4 5 r £ LV ^ ~ k 

[0 0 2 3] wtbe,coffl-frfl!«K« % «d«SKJK*©T 

k <D&m&fri- c*t5 :i , 

Z.<Dk % (OA l TcSt^ocfct^T i 7t^(£>itl#Dt3: N PgSlfc, 



[0 0 2 4] r *^«H«ai*.<o»5i 

Mfco*IH:#l, 3#fS%J£*T\ »4U<tii^« 

[0 0 2 5] Itl^^flglH, MrJBLfcaHMO 

JM:EJlt8it#ff*L<, :«II©Mtl 

SSI, **««IBl©*fflf*(fto«b«fciK*t^U*v^ 
[0 0 2 6] ZtlbCD?*,. ^lwMia^MlS 

oeoi j^^^nrv^Sffift^^isits^L^^is 

a^RatO. lA/mJ^T> 94L<li0. 0 5 M 

[0027] VLmm*mat+&&m«>iamisi±. ma* 
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fctt. Tlfe^^ISJ¥^^0. 2-2 m m N «<friEWR0 
MJ?££ 9\>M<Dmm&Z: I — l 0 * 

&*JItf>flgi¥££:0. 5-2Mmtt5i, *mB©«F 

So 

[0 0 2 8] JK^oi^ft^lS-cftS^Moa^aK 
»«»ttftiC«fc^a^«Mx*^igcfflBijx* 

iU,>>f^ '<^fcif«>fflXJW»6>;*9 

•^ttftX**^<0il8JSgftilH*«fflX*i:Ur. &Uj, at 
K. ±»4^^fflv>e>tt-5«JWfX* f JEBiJXJt,, *g?LX 
^, tt»x*^f«$ixs±*a«a:fflx*i L-cUffl-c 

^#*fciW4*{*k*SWBUXft % »l:Ky^, ^> 
K^^*^OHlte«3B'JXA, — Tt^^yfttl? 

£ *«B«X*©«^I«:i*a$ix5«»«^rti^o 

[0029] ^o*3geaoa^«HiR«*«i5«*n, ft* 

ft:, ^ir^vK^ft^Wi^as^sfiiSSiaifiSffiaJI* 
V D £ K J: 9 g*t _b KltKWI SriSSLT fWR-f 5^^^ 



[0 0 3 0] r.<Z>«^««lR««»»*f»Sfc«)«)a!ia 

'>« < 1 1 1 a^fk*w«i3i t % z <om&&)&m t it^ 
/*fctt-fk*ft*oai, fcmz£z>&Mm*mui,x^ 

[0 0 3 1] X*t<^«ffiJ-*'&§HHDI«:*«i-5»'& 

JR. »4*fctt4RRftftWTlllt«it5)W 
[0 0 3 2] «««KJR^«S«f1:a. 

m^m^mm^m-r^^k, t<Dm. sjs^f^<o# 

H»/E*, rag, sw^-rr^ 

[0 0 3 3] 
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* 1 f-<£ 9ffiK£*tfc I SOjlftiaSSNGN 1 2 0 
4 0 8 Stt^jBff'frftOStf 1 -S*t5 fcU— ^ ^/ hCD 
S#6£fflv\ cix^<DSIto±T®i:^®^2 7 0 

0#^t ; t^KiS^(C«I:f)-2 5 o X 0. lOmmCO 

[oo34i *flfa*#tt, sic*«rt^#s*r*ffiS:^ 

Kftaitt, E&£» f*tlO#|g& : Jf£, SWiS : 8 7 
3K, 7^«: 7 0A, ifrM7^1E:-6 0 
OV, A r Kl-ct 9ff o*: 0 S^SIH^^ 

: 2 0 0-3 5 0SCC 
M, WMM : T i - A i T-^tE : 2 0 0 — 3 

0 OV, T — ^SSt : 150 — 200 A, gfcttfi^ : 7 

7 3-8 7 3K, T^WJE : — 1 0 0- 2 0 

0V^J:^fTV\ *1 t^LTtS^l ~~6<D*:}%^fr<D 

P^l^Ar-N2-0 2 M^ ^,?p2^Ar- 

^JB*-CfTV\ 4c%nA4 0M«fl[^^ T i ^m<o 

^p p p5 0M^H T i 5£*<0#V^ft— A 1 ytm 
[00 3 5J ft&tLT. f ll^litStt3-6^ 
p°pl-4^lt **r*ffiftStt, lilfO^fnl- 

6ldl£fflC0g£m®^Ra =0. 01—0. 005/xm 
fc»U ttK D p pl-4^ffl^)^^®^R a =0. 1 
-O. 0 5//m^ofc B it«p°nl-4(C*5(t<5S«-*Qf 

E: 10-50V, 7^fI:2 0 0-2 5 0A, S 



tt/^T^tE:-3 0 8 0Viimit 1513: 

a^<oaK*jBn % t i -a 1 7tmttft-i£<Di><D&fem 

[0 0 3 6] ^ 9 Lr4f:*f P^p d p 1 - 6^<tait^ D 0 p 

1-4 <Dzti?ti<Dm&fM'gm\zo\,^x, xtmmm 
a. *3£M«^aa^, &jsp?»», EDsm 

[Hl9fl-i:5h (2 00)/h (111), d (20 0) 

/a din, m&m'gmmmm i tA 

fcJ:0^tt:t8p o pi'-4(Da-g'««lK»$ti x (313-5-7* 
m^bftO, -6 coffin 

ftl3tRa = 0. 0 15 — 0. 010//m^^ it 
«p 3 pl--4Oa'&«Jtffll*ffi<0ffi$^ liffRa=0. 
15-0. 10/imTfcot o *^p B pl^ 

KfbK(Ti, Al) (N, O) T£>«9. *»Bp b p2© 

(OmmVcM (Ti, Al) (N, C) -e*>«9, ^rOftilO 

rasKini* <t i , a i ) Nxm^ztizmtmx 

[0 0 3 71 fcVNTf, .*J8^fil-5*3j:r;tfc»fpl- 

4 5C\Z.4*i<DmX%m 9 mnmm : 15 0m/mi 
n, i£9 : 0. 3 mm/ rev, 9 : 2. 0 m 
m, I«:SNGN1 2 0 408, *i&tt«J fi'Jtt 

0. 3mmCIlfct#$rI^iU 

[0 0 3 81 
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97WC-3CO 




91WC-3TaC-lTiC-6Co 




88WC-2TaC-2TiC-«Co 




86.5WC-lTaC-0.6NbC-2TiC- lOCo 




80WC-1O3C2-1VO18C0 


S«6 


26TiC-26TiN-20WC-10TaC-lMD2C- iZr C -8Ni-8Co 



[0 0 3 9] 
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53 : 47 
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[0 0 4 4] 

[*«S*»3] 7 0*a%AhO 3 -3 0M%TiC 

S^7i N 7 0(ffi|%Al2O3-3 0(t:a%S iC^ 

#<0&&8b. 9 6H£i%Si 3 N 4 -lft:a%MgO- 
1 #9% Y 2 Os — 2 &m%H f Oz (E-glSfifc) l-i: IP 

S i 3 N4-4f«g%A 1 N— 4fc«%A 1 zOj— 
%MgO-l«:S%Y 2 03 ^J:f9f^»*tL 

MNMrttSU 4-1 7«r»fc. it 

gar, S^7iSM9^fflv^ JOKKlkifcjs.* 
5lt«p 0 pi tlStaWMHdJQau. H:tti&7isj:WH : Ki E f B 
8 

[0 0 4 5] C5LT»fc#*Wi&l 4-1 7fcltttift 



Zt££kffi^—?m£tt, NMMHs. TitA IOtg* 
It, xf^y^&gt&msi^Lti* 
*&W& 1 4 2:«»nfa 1 5 i: H:« B B „ 7 Mt % «fiij» : F 
CD 6 0 0, %3m&& : 1 5 Om/m i n, 3352^ : 
1. 5mm, 1£K) : O. 2mm/2J, X^Tf^ : SNG 
N 1 2 0 4 0 8, ^-^y/ :0. 1 5 X— 25°, %L 
^«3WJK»S:fTo*: 0 1 6 £#3691,8, 

17tm B p8H tftBUW : FCD 2 5 0, «JfiiJ»ft : 
6 0 Om/m i n, ^Di^^ : 3. Omm, i£ 9 : O. 1 
mm/73, X^tft : S NGN 1 2 0 4 1 2, * — 
^:0. 1 5X-2 5 6 , (£*7 7-r^9JH'JS«S:fTo 

lt»n D p 7 lc*H-5?MiH:fc U *X9ia l 6 b*&W& 
l 711 tfc«a8,i*t-f-6##Jti LT*5teflttBL 

fc 0 ^ib\ #3&Wn a nl 4-1 7 thtl^p n p7^t/lt»p p n8 
©«**«IW»*tt, ^)5^m-e*>o^ 0 

[0 0 4 6] 

1^5] 
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58 : 42 
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2.1 


46 : 54 
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[0 0 4 7] 

[HJftRSM] 4 0#9%cBN-5*a%Al2Oj- 
5 {£Hf% A 1 N — 1 0 f£S% A 1-10 f£|g%M g — 1 
0 B - 2 0 <*S% T i N (E-frJB/ifc) J: <9 fftH 

8 5 ft®%c BN-2*i%C o-5(*:i%A 1 - 
2 &®%M g - 6 fM»%T VN (g£^*a/£) . tCv£ *) f^sa 



9 5 *g%D I A - 2 frffi%C o - 2 ftft%N i - 
COD I ASiMS^SW 13t, 9 7 #ffl%D I A— 1 

f*s%c o - i ra%N i - 1 «:iM g k 
xvftmztitimmi&miEvn i As»iB#©itti 4 

£fflv>T, UttKKi (c*5lt5**MiPp3-6 tmim 
MK&tt&ft&l U ni Stt 1 2 1 u 
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mi i/ml^N i mW>M* y***Lfc8H^ CM4 1 

SljJi£&3U *^^p d p 18-21 Sr»fc. Sfc, tfc« m/m i 

tLt, S»l 1 tSWl 3£fflV>T, HJ£K»l{Ci3 rev, 

*t5tt«Al fctt»3THI«^«31L, it«B B n9*3J:t/lt« 0. 1 5 

D°nl0«r»fc o Ofe** 

[0 0 4 8] :3lTttm°pi8-2ii:H:8p 0 p fffflitt, 

9 &^it^p°p i o ©♦MwatKo* mtfot&$k 1 1 t^p°p 9 ^ 

f^iiat^T, «-^W«fliaffi^*5(t5X»@ffr^ 8-2 1 

±Z>&&m^-? mZtt, HMBMlt, TiiAlOTclR fix #35 

tt, XS8£, ^^7yf»«SS6WU, [0 0 4 

*38Mfi l 8 k*&9l& 1 9 2rJtKA 9(1 mm : S [1*6 ] 



5 <«£ : »HRC 6 1) , «0N4&£ : 1 5 0 
n, : 0. 5mm, K> : 0. lmm/ 

IAW:T^ 1 6 04 08, z*— ^>-^ : 

x-2 5° f ^MiMttt^ttlHKIk«rrfv\ * 
Wll«llfc#lt*«B««i:ni«lcfTV\ it 

t it^p°a 9 &mtt*p 0 p i o o-ftfrisinitJi: $ 

9J 
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55 : 45 
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^i-. «JMl*i $ft5Kfgtt, HARK 



[tlttiS] 2^1 2^ 80 (2000. 12. 

8) 

[*BttljE 1 1 

[ffijE*tft4(l«] 0 0 3 2 

[00 32] tt*ffKK<9tt«ftfl-tt. fclt®&<DM 
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BB5UIE* 



F I 



B 3 2 B 15/04 



F ^ — A (#%) 3C046 FF03 FF04 FF10 FF25 FF32 
FF33 FF35 FF39 FF53 
4F100 AA12B AA15B AB31A ATOOA 



BA02 EH66 EH662 EJ34 
EJ342 GB51 JK01 JK06 
JK14A 

4K029 AA02 AA04 BA01 BA03 BA06 
BA11 BA12 BA17 BA21 BA41 
BA54 BA55 BA58 BA64 BB02 
BB07 BB08 BD05 CA04 DD06 
EA01 
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